Targeted gene delivery mediated by folate-polyethylenimine-block-poly(ethylene glycol) with receptor selectivity.
The folate receptor (FR) is a tumor marker overexpressed in large numbers of cancer cells. Folic acid has high affinity to the FR and retains its binding affinity upon derivatization via its gamma-carboxyl. Therefore, in this article, folate-polyethylenimine-block-poly(ethylene glycol) (FOL-PEI-b-PEG) was designed for specific receptor targeted gene delivery. Physicochemical characterizations of resulting FOL-PEI-b-PEG/DNA complexes in terms of agarose gel electrophoresis, particle size, and zeta potential measurements were investigated. The results indicated that FOL-PEI-b-PEG was able to condense plasmid DNA tightly with a suitable particle size. The cytotoxicity study indicated that the copolymer exhibited less toxicity in comparison with that of 25 kDa PEI. Luciferase assay and green fluorescent protein (GFP) detections were also used to confirm that FOL-PEI-b-PEG could be an effective gene vector. Importantly, transfection efficiency of FOL-PEI-b-PEG with free folic acid was much lower than that of the copolymer without free folic acid on FR-positive HeLa cells, suggesting that FOL-PEI-b-PEG has great potential as a targeting gene vector.